Malolactic activity from Leuconostoc oenos ML34 is tightly associated with lactic dehydrogenase. A simple and fast procedure, involving affinity chromatography on agarose-hexane-NAD (Agnad), was used to separate malolactic activity from lactic dehydrogenase and other proteins. The yield was ca. 86%, the purification was 5.2-fold, and the Km values for L-malate, NAD+ and Mn2+ were 2.8, 0.13, and 0.028 mM, respectively, at a pH optimum of 5.8.
The biochemistry of malolactic fermentation, the decarboxylation of L-malic acid, has been extensively investigated since the first discovery of the reaction by Ochoa et al. (10) . To control the decomposition of L-malic acid through an immobilized multienzyme system, malate dehydrogenase, "malic" enzyme, and nicotinamide nucleotide transhydrogenase from grape berries were purified and characterized (12, 14, 16, 19) . The recovery of the activities of immobilized malate dehydrogenase and malic enzyme were ca. 60 and 10%, respectively, of that of their soluble counterparts (15) . These results led us to investigate the malolactic system involved in the bacterial conversion of malic acid into Llactic acid and carbon dioxide. According to current opinion, L-malic acid transformation is catalyzed by an activity named malolactic activity (MLA), or malolactic enzyme, which produces mainly L-lactic acid in presence of NAD+ and Mn2+ (6, 7, 9, 11 Leuconostoc oenos ML34 cells (courtesy of R. E. Kunkee) were grown in tomato juice broth as described in a previous paper (13) . Cell-free, crude extracts were prepared from washed cells suspended in 50 mM Tris-hydrochloride buffer (pH 8.1) at a concentration of about 200 to 250 mg (wet weight) of cells per ml as previously reported (17 The purification of MLA was 5.2-fold and its recovery was ca. 86% (Table 1) . MLA appeared at the bed volume, whereas LDH was fixed by the Agnad type 3 column, specific for NAD-dependent enzymes. LDH could be biospecifically eluted from the column by adding 2 mM NAD to the standard buffer. Its recovery was ca. 93% and represented a 46-fold increase in purity. In a previous study (18) , MLA was chromatographed twice on a 5'-AMP-Sepharose 4B column, and its recovery was about 78%, representing a 6.5-fold increase in purity. Other affinity-support media, like Agnad type 1 and Affi-Gel blue, led to lower purification rates of MLA (1.04 and 2.4, respectively), whereas ,B-NADagarose and 2',5'-ADP-Sepharose 4B were unable to allow separation of the LDH. The MLA not fixed by immobilized ligands behaved like other NAD-dependent enzymes (16) , probably owing to differences in the conformation of the binding sites or to structural changes in MLA. The above values are in agreement with previous data, i.e., an approximate sixfold increase in purity obtained by conventional methods in Leuconostoc mesenteroides (8) . The final recovery of MLA was 3.4% with a 29-fold increase in purity and 9.4% with a 48.2-fold increase in purity, respectively, in experiments on Lactobacillus plantarum B38 (3, 11) . However, Kaufman et al. (4) achieved a 70-fold increase in specific activity and a 16% yield in extracts of Lactobacillus arabinosus . In our previous study (18) , the recovery of MLA was about 50% and represented a 37-fold purification by using an affinity chromatography technique, followed by gel permeation. The molecular weight, resulting from Bio- 
